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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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PATIENT'S ABILITY TO 
METABOLIZE CERTAIN DRUGS 
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PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to the examination of the above-identified patent application, please enter the 
following amendments. 



TN THE TITLE 

Please amend the title to read -A METHOD FOR MEASURING A PATIENT'S 
ABILITY TO METABOLIZE CERTAIN DRUGS -. 



TN THE ABSTRACT 

A new Abstract is attached. 



IN THE CLAIMS 

Please amend the claims as follows. 

Claim 2, line 1, change "characterized in that" to -wherein--. 

Claim 3, line 1, change "anyone of claim 1 or claim 2, characterized in that" to 

(10/00) 



Preliminary Amendment 
Application No. To be assigned 
Attorney's Docket No. 000500-285 
Page 2 



—claim 1, wherein--. 

Claim 16, line 1, change "16 A kit" to -A kit-; 

line 3, change "anyone of claims 4-9" to -claim 4~. 
Claim 17, line 3, change "anyone of claims 10-12" to —claim 10-. 
Claim 18, line 3, change "anyone of claims 13-15" to -claim 13-. 



Prior to examination of the above-identified application, entry of the foregoing, and 
consideration of the above amendments are respectfully requested. 

The claims have been amended to delete the multiple dependency. 

Favorable action in the form of a Notice of Allowance is respectfully requested. 

In the event that there are any questions relating to this amendment, or to the 
application in general, it would be appreciated if the Examiner would telephone the 
undersigned attorney at 508-339-3684 concerning such questions so that prosecution of this 
application may be expedited. 
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Respectfully submitted, 



Burns, Doane, Swecker & Mathis, l.l.p. 
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Alexandria, Virginia 22313-1404 
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-ABSTRACT 

It has now turned out that it is possible to carry out a simple test for measuring a 
patient's ability to metabolize a certain drug by applying a method comprising the steps of 
a) isolating and/or providing detectable amounts of single-stranded DNA from said sample 
by using known methods; b) hybridizing the single-stranded DNA obtained in step a) with a 
detection primer comprising a plurality of nucleotide residues, said primer being 
complementary to a target nucleotide sequence immediately adjacent and 5' in relation to a 
defined point mutation of a single-stranded DNA encoding a cytochrome P450 isoform, 
where said point mutation is known to affect said isoform' s ability to metabolize said drug, 
such that there are no nucleotide residues between the defined point mutation and the 3' end 
of the detection primer that are identical to the first or second nucleotide residues of the 
point mutation to be detected, when the detection primer is hybridized to the target nucleic 
acid; c) extending the primer using a polymerizing agent in a mixture comprising one or 
more nucleoside triphosphates wherein the mixture includes at least one nucleoside 
triphosphate complementary to either the first or second nucleic residue comprising means 
for detecting the incorporation of the nucleoside triphosphate in a nucleic acid polymer, and 
optionally one or more chain terminating nucleoside triphosphates; d) detecting the 
incorporation of the nucleoside triphosphate using said means, whereby it is determined 
whether said sample contains said point nutation of said cytochrome P450 isoform.-- 
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A METHOD FOR MEASURING A PATIENT ABILITY TO METABOLISE 

CERIAIN DRUGS 



The present application relates to an assay method for monitoring metabolism of certain 
drugs in an individual. More particularly, the invention relates to a method for 
5 determining the presence of point mutations in isoforms of cytochrome P450, which 
point mutations are known to affect the isoforms' abilities to metabolise said drugs. The 
- invention also relates to primers and diagnostic kits that are suitable for carrying out the 
invention. 

10 Technical background 

All reference cited in the following description are incorporated into the disclosure by 
reference. 



15 Single nucleotide variations have been estimated to occur in a frequency of 

approximately one out of thousand nucleotides in the human genome (Cooper et aL, J. 
Hum. Genet. (1985) 69:201). Many of these mutations may not give rise to a phenotype 
but a great number of the genetic diseases known to date are caused by single nucleotide 
polymorphisms. As a consequence, detection of single nucleotide mutations in specific 

20 genes will become of increasing interest in order to understand the ethiology of many 
genetic diseases. 



Drug metabolism involves en2ymes that either oxidise (phase I) or conjugate (phase II) 
xenobiotics. The major route of phase I drug metabolism is maintained by a group of 

25 enzymes termed cytochrome P450 which are located in the endoplasmatic reticulum 
primarily in the liver (Linder et al., Clinical Chemistry (1997) 43:254). Cytochromes 
P450 (CYP) are comprised by a super gene family of mixed function oxidases that 
metabolises a large number of xenobiotics including drugs. Thirty or more of these 
enrymes have been characterised in the human so far, each with distinct catalytic 

30 specificity and unique regulation. Because of the diversity of these enzymes, they have 
been subdivided into subpopulations or isofonns based on their sequence homology, The 
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polymorphism of the catalytic abilities of these enzymes result in the appearance of 
different phenotypes with differential capacities to metabolise drugs. Extensive 
metabolism (EM) of a drug is characteristic of the normal population and represents the 
wild-type allele, poor metabolism (PM) is due to poor or no catalytic capacity by a 
5 specific enzyme, in most cases due to mutations or deletions of the gene, whereas ultra- 
extensive metabolism (UEM) in general is caused by gene duplications. 

The most important isoforms involved in drug metabolism are CYP2D6, C YP2C9, 
^ CYP2C19 and CYP3A4. Several of these CYP isoforms are known to be polymorphic 
I "j 10 which results in differential capacities in metabolising drugs such as omeprazole (proton 
pump inhibitors), phenytoin (anticonvulsant), verapamil (calcium-antagonists), 
propanolol (beta-blockers) and many others. The CYP2C9 isoform is involved in 
hydroxyiation of tolbutamide, phenytoin and S-warfarin among others. Specifically, 
C CYP2C9 converts S-warfarin into the inactive phenolic metabolite S-7-hydroxywarfarin 
1 - 15 and thereby controls the pharmacological activity of this drag. Here too, polymorphisms 
q among these enzymes exist resulting in differential capacities to metabolise drugs. Thev 
^ genetic basis of this polymorphism is single nucleotide mutations resulting in the 

expression of two allelic variants, CYP2C9*2 and CYP2C9*3. The CYP2C9*2 allele has 
cysteine substituted for arginine at amino acid 144 in the protein and CYP2C9*3 has 
20 leucine substituted for isoleucine at position 359. The frequencies of these alleles have 
been reported to be between 7 and 19 % in Caucasian populations. Although 
homozygous individuals for these alleles are relatively uncommon, in vitro studies of the 
metabolism of warfarin have shown impaired catalytic ability by these variant proteins 
(Steward et aL, Pharmacogenetics (1997) 7:361). For instance, CYP2C9*3 possesses 
25 only 5% of the catalytic capacity for S-warfarin as compared to the CYP2C9 wild type 
en2yme. 

Warfarin is a widely used anticoagulant of coumarin type which acts by blocking 
synthesis of the vitamin K-dependant coagulation factors II, VII, IX and X in the liver. 
30 The indications for taking S-warfarin are all diseases where prevention of extensive 
blood clotting is a crucial factor in the efficient treatment of patients. Examples of such 
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diseases are acute embolic diseases of heart, lung or brain. In these cases the treatment is 
often combined with heparine. More specific indications are diseases where a lifelong 
treatment with anti-coagulants is required. Such diseases include recurrent venous 
thrombosis, pulmonary embolism and chronic atrial fibrillations. The major difficulties^ 

5 with the use of this drug are a broad range of interactions with other drugs as well as 

nutritional factors. The complicated treatment of patients with this drug carries the risk of 
serious hemorrhage in as much as 9 % per patient year (Fihn et al, Ann. Intern. Med. 
(1996) 124:970; Steward et al., Pharmacogenetics (1997) 7:361). Therefore, pretreatment 
evaluation of the C YP2C9 status of potential patients to be treated with warfarin would "~ 

10 significantly reduce the risk of adverse drug reactions. Moreover, C YP2C9 metabolises 
the transformation of the anti-convulsant Valproic acid (VDA) into the unsaturated 
metabolite 4-ENE-VPA. 4 JEMS- VP A acts hepatotoxic and causes several deaths yearly 
in the US (Sadeque et al., J. Pharmacol. Exp. Ther. (1997) 283:698). 

15 The CYP2C19 isoform is involved in 4-hydroxylation (or 5-hydroxylation) of tricyclic 
antidepressants such as imipramin, anti-malarial prodrugs as for instance proguanil and 
proton pump inhibitors such as omeprazole or pentaprazole (Linder et al., Clinical 
Chemistry (1997) 43:254). This subfamily is polymorphogenic due to single nucleotide 
mutations (SNP) of the wild type allele. The Ml allele contains a G 686 -A6S6 substitution 

20 which creates a novel aberrantly spliced CYP2C19 mRNA. This results in the production 
of an inactivated truncated protein. The M2 allele contains a G^pA^i substitution 
resulting in a premature stop codon. Therefore, these two alleles represent poor 
metabolise phenotypes. 

25 Detection of single-point mutations (SNP), such as the above mentioned mutations, can 
be performed using different techniques. In general, such assays can be subdivided into 
techniques where detection of SNP: s involves electrophoretic separation of DNA 
sequences and techniques using solid supports. Techniques using solid supports have 
several advantages as compared to electrophoretic separation techniques. Firstly, the 

30 solid-phase assays involve relatively few and simple manipulations that are amenable to 
full automation. Secondly, non-radioactive methods can conveniently be used in the solid 
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phase assays and thirdly, these assays give numerical results allowing e.g. statistical 
treatment. 

As in the case of solid phase assays, different assay types may be distinguished. These 
techniques include hybridisation with sequence-specific oligonucleotide probes such as 
"reverse dot blot" or sandwhich hybridisation. These techniques require very careful 
design of the sequence-specific probes and close monitoring of reaction conditions and 
may thus only be performed in highly specialised laboratories. Similar problems are 
encountered with sequence-specific amplification which require careful optimisation of 
the PCR conditions. Here too, only highly specialised laboratories are capable of 
performing this technique. Finally, sequencing of defined DNA sequences requires a 
costly infrastructure and trained personnel which currently only can be provided at highly 
specialised laboratories. 

Since the CYP2C19 and CYP2C9 enzymes metabolise a variety of drugs where relative 
overdosing poses a potential threat to the patient's health, there is need for a simple 
analytical test clarifying the genetic status of the individual prior to drug intake, as 
knowledge of a person's genetic status prior to drug intake could substantially reduce the 
risk for adverse drug reactions. 

Summary of the invention 

It has now turned out that it is possible carry out a simple test for measuring a patient's 
ability to metabolise a certain drug by applying a method comprising the steps of 

a) isolating and/or providing detectable amounts of single-stranded DNA from said 
sample by using known methods; 

b) hybridising the single-stranded DNA obtained in step a) with a detection primer 
comprising a plurality of nucleotide residues, said primer being complementary to a 
target nucleotide sequence immediately adjacent and 5' in relation to a defined point 
mutation of a single-stranded DNA encoding a cytochrome P450 isoform, where said 
point mutation is known to affect said isoform 5 s ability to metabolise said drug, such 
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that there are no nucleotide residues between the defined point mutation and the 3' end 
of the detection primer that are identical to the first or second nucleotide residues of 
the point mutation to be detected, when the detection primer is hybridised to the target 
nucleic acid; 

5 c) extending the primer using a polymerising agent in a mixture comprising one or more 
nucleoside triphosphates wherein the mixture includes at least one nucleoside 
triphosphate complementary to either the first or second nucleic residue comprising 
means for detecting the incorporation of the nucleoside triphosphate in a nucleic acid 
polymer, and optionally one or more chain terminating nucleoside triphosphates; 
® d) detecting the incorporation of the nucleoside triphosphate using said means, whereby it 
is determined whether said sample contains said point mutation of said cytochrome 
P450 isoform. 

^ Detailed description of the invention 

ilS 

L The solid phase mini-sequencing technique disclosed in W09 1/13075 provides a cheap 
j: ; and robust assay which can be performed by any laboratory equipped with a thermal 

cycler. Moreover, this technique does not require any specially trained personnel. 

Furthermore, the solid phase mini-sequencing technique does not require radioactively 
20 labeled nucleotides. Therefor it exhibits higher safety standards than such techniques. 

Finally, this technique provides an excellent possibility of detecting either homozygote or 

heterozygote alleles within a defined sample. 

Accordingly, the present invention relates to a method for determining the ability of cells 
25 in a sample to metabolise a certain drag comprising detecting a defined point mutation of 
a single-stranded DNA encoding a cytochrome P450 isoform, where said point mutation 
is known to affect said isoform's ability to metabolise said drug. 

In another embodiment the present invention relates to detection primers useful in the 
30 above mentioned method, which primers hybridise to target nucleotide sequences 
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immediately adjacent and 5' in relation to a point mutation of a DNA, said DNA 
encoding an isofonn of cytochrome P450. 

In yet another embodiment, the present invention relates to a diagnostic kit for carrying 
out said method, said kit comprising at least one detection primer as defined above, at 
least two amplification primers derived from a sequence encoding a cytochrome P450 
isoform , said amplification primers being chosen in such a way that a subsequence of 
said cytochrome P450-encoding sequence to which said detection primer hybridises is 
amplified, and a DNA-polymerising agent. 

As disclosed herein, the term "drug" relates to drugs that are metabolised by cytochrome 
P450 isoforms. Examples of such drugs are omeprazole , pentaprazole, phenytoin, 
verapamil, propanolol, tolbutamide, S-warfarin, tricyclic antidepressants such as 
imipramin and anti-malarial prodrugs such as proguanil. 



As disclosed herein, the term "detection primer" relates to an oligonucleotide which 
£ ■ hybridises to a site immediately adjacent 5' in relation to a defined point mutation. The 

term "amplification primer" relates to one of two primers forming a primer pair that is 

used according to well-known amplification procedures such as PCR, Both detection 
20 primers and amplification primers according to the invention comprises 8-70 

nucleotides, preferably 10-30 nucleotides, and most preferably 15 - 25 nucleotides. 

As disclosed herein, the term "affinity pair" relates to a pair of chemical, preferably 
biochemical, compounds that binds specifically and strongly to each other. Examples of 
25 such pairs include, but are not limited to antibody-antigen, biotin-avidin/streptavidin, 
enzyme-substrate, a pair of complementary oligonucleotides, protein A-IgG, etc. 

As disclosed here, the term "polymerising agent" relates to a DNA polymerising agent. 
An example of such an gent is the Klenow fragment of Escherichia coli DNA polymerase 
30 I, but any DNA polymerase can be used in the method of this invention. 



SUBSTITUTE SHEET (RULE 26) 



WO 00/12757 ' 1 PCT/SE99/01449 

7 

According to the present invention, the presence of point mutations can be detected by 
adding labelled nucleotides to the detection primer. Any kind of detectable labels, such as 
one member of an affinity pair, radioactive nuclides, fluorescent compounds, enzymes 
inducing light emissions or colour changes etc. can be bound to an ordinary nuclotide in 
order to obtain a labelled nucleotide. Alternatively, it is possible to use modified 
nucleotides such as chain-terminating dideoxynucleotides. The skilled person is well 
aware of how to choose suitable labelled nucleotides as well as how to choose suitable 
detection procedures when carrying out the method according to the present invention. 

The present invention will now be further described with reference to the enclosed figure 
ande tables, in which: 

fig. 1 discloses a photo of an electrophoresis gel where lanes A-E represent the following 
PGR products: A: CYP2C9*2 (simplex PCR), B: CYP2C9*3 (simplex PCR), C: 
CYP2C9*2*3 (20 jj*3, multiplex PCR), D: CYP2C9*2*3 (15 jjd * 3, multiplex PCR), E: 
CYP2C9*2*3 (10 ii * 3, multiplex PCR). In the multiplex PCR 

constant primer concentrations for the C YP2C9*2 allele and decreasing concentrations of 
primers for the CYP2C9*3 allele were used in order to optimise the multiplex PCR 
conditions; 

table 1 discloses results obtained when the PCR products shown in fig. 1 have been 
subjected to minisequencing reactions. Both specific and non-specific sequence primers 
as well as complimentary or non-complimentary nucleotides have been used. The figures 
shown in table 1 represent optical density (OD) values from an ELISA determined at 405 
nm. The table shows which PCR products were coated onto the streptavidin-coated 
ELISA plate (columns), which sequence primers were used (rows) and which nucleotides 
were used in the sequencing reaction (columns); 

table 2 shows the calculated ratio of the OD at 405 nm from nucleotides incorporated by 
the mini-sequencing reaction. The ratio values presented in this table have been 
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calculated from the OD values in table 1. The ratio was calculated as follows: 
complementary nucleotide (OD at 405 nm/ complementary nucleotide + non- 
complementary nucleotide (OD at 405 nm). A ratio of > 0.85 is significant for an 
incorporation of complementary nucleotides when using homozygous alleles. 

Experimental procedures 

The mini-sequencing technique is based on amplification of defined genes with PCR 
(Polymerase Chain Reaction) using biotinylated or otherwise conjugated oligonucleotides 
(primers). In general, where possible a multiplex amplification procedure is utilised. 
Following amplification, the biotinylated PCR products are immobilised on streptavidin- 
coated microwell plates and the PCR products are sequenced using an allele-specific 
oligonucleotide. Possible mutations within the immobilised PCR product representing a 
defined allele are detected by incorporation of a mutation-specific labelled nucleotide. 
Incorporatio of a complementary nucleotide can be detected either directly or indirectly 
utilising various established detection methods. Using this technique, it is possible to 
detect homozygote or heterozygote alleles based on single nucleotide mutations within an 
individual. 

Genomic DNA can be prepared using any established method described in the literature 
(PCR Protocols, Innis MA et al., Academic Press 1990; PCR, a practical approach, 
McPherson, MJ et al., Oxford University Press, 1991) or using any DNA purification kit 
present. The DNA prepared in these experiments has been prepared using the QIAamp 
Blood Kit (Qiagen Inc, USA) according to the description provided by the manufacturer. 
Genomic DNA can be prepared using any sample-containing nucleated cells. The typical 
yield using the above mentioned DNA purification kit is 10 ng/jJ. 250 ng of purified 
genomic DNA was used as a template in the subsequent PCR. The primers used for the 
PCR reactions are described in the sequence listing as SEQ.ID.Nos 4, 5, 7, 8, 10, 1 1, 13 
and 14. In the following description of the experimental procedures for the PCR and 
mini-sequencing method of CYP genes, primers specificfor the CYP2C9 alleles were 
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used. The same experimental procedures as described below were used when CYP2C19 
alleles were studied with the exception for using CYP2C19-specific oligonuclotides. 

A 2x mastemix for the multiplex PCR of CYP2C9 alleles was prepared as follows: 

• Tris-HCl(100mM, pH8.8) 

• (NH4) 2 S0 4 (30 mM) 

• Triton X-100 (0.2 % vol/vol.) 

• Gelatin (0.02% wt/vol.) 

• dNTPs(0.4uM) 

• SEQ.ID.NO.4, 5, 7, 8 (0.4 mM of each) ^j - 

• MgCl 2 (3.0 mM) 

• ddH 2 0 up to 500 ul 

For the PCR reaction 50 pi of the above described 2x mastermix was subject to a PCR 
tube (thin wall PCR tubes, Perkin-Elmer Inc. USA). 24,5 pi of ddH20, 0,5 ul Taq- 
polymerase (2,5 Units, Perkin-Elmer, Inc, USA) and 25 ul geonomic DNA (250 ng) was 
added to the tube and the reaction mix was overlaid with 50 ul mineral oil. 

The thermal conditions for amplification of the CYP2C9 alleles were as follows: 

An initial denaturation step at 96°C for 2 minutes thereafter 96°C (30 sec), 60°C (30 sec) 

(58°C for the CYP2C19 alleles) and 72°C (30 sec), 35 cycles. Following the PCR 

amplification, 100 pi of the amplified sample was mixed with 400 pi of Binding buffer 

(buffer 1) containing 20 mM sodium phosphate, pH 7.5, 100 mM NaCl and 0. 1 % (v/v) 

Tween-20. 

50 ul aliquots were subsequently transferred to streptavidin coated said phase, such as 
microwell plates (MWP) which are commercially available (Labsystems, Helsinki, 
Finland). The MWP were then incubated at 22°C for 15 minutes. Following incubation, 
the immobilized PCR samples were denatured using a denaturing solution containing 
NaOH (50 mM) for 1 minute at 22°C. The MWP were washed using a buffer (buffer 2) 
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containing Tris-HCl (40 mM, pH 8.8), EDTA (ImM), NaCl (50 mM) and Tween-20 
(0.1%). 

For the minisequencing reaction, every well of the MWP was incubated with an 
5 appropriate minisequencing primer (final concentration 0, 1 \iM) diluted in 5 fil of 10 x 
DNA polymerase buffer (buffer 3) containing Tris-HCl (500 mM, pH 8.8), (NH^SC^ 
(150 mM), MgCl 2 (15mM) 5 Triton X-100 (1% V/V), Gelatin (0.1%W/V), DNA 
polymerase (0.1 units), flourescein-12-dNTP complementary to the nucleotide to be 
detected (final concentration of 0. 1 fiM) and dd^O to a final volume of 50 pi. 



The MWP were incubated at 55° C for 30 minutes. Following the minisequencing 
reaction the MWP were washed using buffer 2. Incorporated nucleotides were detected 
using alkaline phosphatase (AP) conjugated anti-FITC monoclonal antibodies (0.75 
U/ml) diluted in a buffer (buffer 4) containing : Hepes (25 mM), NaCl (125 mM), MgCl 2 



minutes and the plates were subsequently washed using buffer 2. Detection of bound 
monoclonal antibodies was performed by incubation the MWP using a detection buffer 
(buffer 5) containing diethanolamine ( 10.6 % W/V), MgC I 2 (0.05 % W/V) and para- 
nitro-phenyl phosphate (4 mg/ml) for 20 minutes at 22° C. Detection of incorporated 
20 dNTP's was done at 405 run using a commercially available spectrophotometer. 



PCR amplification and minisequencing has been performed using CYP2C9 and 
25 CYP2C19 specific primers. The results shown below demonstrate amplification and 

minisequencing of the CYP2C9 alleles. Human genomic DNA was purified as described 
in the method section. 250 ng of genomic DNA was subjected to PCR as described 
above. The results of a representative experiment are demonstrated in figure 1. 



15 



(2 mM), BSA (1%) and Tween-20 (0.3 % V/V). Incubation was done at 22° C for 15 




RESULTS 
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Next a minsequencing reaction of the amplified DN A was done as decribed above. By 
using alleles specific sequencing primers incorporated dNTP's could be detected in 
subsequent detection steps as described above. These results are shown in table 1. 

In order to obtain mumerical values a ratio of the OD was calculated based on the 
formula shown below. These results are demonstrated in table 2. 

These results clearly show that by using gene-specific primers it was possible to amplify 
and sequence cytochrome P450 specific alleles using PCR and the minisequencing 
technique as described above. 
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SEQUENCE LISTING 



<110> AB Sangtec Medical 

<Z20> New method 

<130> priniers 

<140> SE9802S97-0 ^ 

<141> 1998-08-28 

<160> 19 

<170> Patentln Var* 2.1 

<210> 1 
<211> 1746 
<212> DNA 

<213> Roma sapiens 

<4 00> 1 

cttcaatgga teettttgtg gtccttgtgc tctgtetetc atgtttgctt ctcctttcaa 60 
fcctggagaca gagetctggg agaggaaaac tccatectgg ccccaetcot ctcccagtga 120 
ttggaaatat cctacagata gatattaagg atgtcagcaa atccttaacc aatctctc&a 180 
P aaatctatgg coctgtgttc actctgtatt ttggcctgga aegeatggtg gtgctgcatg 340 
gatatgaagt ggtgaagg&a gccctgattg atcttggaga ggagttttct' ggaagaggcc 300 
jl| atttoccact ggctgaaaga gctaacagag gatttggaat cgttttcagc aatggaaaga 360 
\£\ gatggaagga gattcggcgt ttctccctca tgacgatgcg gaattttggg atggggaaga 420 
ggagcattga ggaccgtigtt caagaggaag ccagctgcct tgtggaggag ttgagaaaaa 480 
ccaaggcttc accctgtgat cacactttea tectgggctg tgctccctgc aatgtgatct 540 
gctccattat tttccagaaa cgtttcgatt ataaagatca cgaatttctt aacttgatgg 600 
h i aaaaattgaa tgaaaacatc aggattgtaa gcaccocctg gatooagata tgcaataatt 660 
;h ttcocaatat cattgattat - ttcccgggaa cccataacaa attaattaaa aacattgstt 720 
ttatggaaag tgatattttg gagsaagtaa aagaaeacca agaategatg gacateaaca 780 
III accctcggga atttattgat tgattcutga tcaaaatgga gaaggaaaag caaaaccaaa 640 
agtctgaatt eaatattgaa aacttggtaa tcactgcagc tgacttactt ggagctggga 900 
cagagacaac aagcaaaaec cfcgagatatg estetcettct -cctgctgaag aacccagagg 960 
tcacagctaa agtccaggaa gagattgaac gtgtcattgg eagaaaccgg agcecetgca 1020 
tgcacgaeag gggccacatg ccctacaaag atgctgtggt gcacgaggtc aagagataca 1080 
' tcgacctcat ccccaecagc ctgccccatg cagtgacctg ' tgacgttaaa ttcagaaact 1140 
acctcattcc caagggcaca accatattaa cttccctcac ttetgtgeta eatgacaaca 1200 
aagaatttcc caacacagag atgtttgaac ctcgtcactt tctggatgaa ggtggaaatt 1260 
ttaagaaaag taactacttc atgcetttct cagcaggaaa acggatttgt gtgggagagg 1320 
gcctggcccg catggagctg tttttattcc tgaccttcat tttacagaac sttaacctga 1380 
aatctctgat; tgacccaaag gacctfcgaca caactcctgt tgtoaatgga tfctgcttctg 1440 
toccgeectt ctatcagctg tgcttcafctc etgtctgaag aagcacagat ggtctggctg 1S0O 
ctoctgtgct gtccctgcag etctctttcc tctggtccaa atttcaatat ctgtgatgct 1560 
tcttctgacc cgtcatctca cattttccct tccoccaaga tetagfcgaac atteagccstc 1620 
cattaaaaaa gtttcaetgt gcaaatatat ctgctattcc caatactcta taatagttac 1680 
attgagtgcc acataatgct gatacttgtc taatgttgag ttattaacat attattatta 1740 
aataga l 7 ^ 

<210> 2 
<211> 743 
<212> D^A 

<213> Homo sapiens^ 



tcagaaatat ttgaagcotg tgtggctgaa taaaagcsta caaatacaat gaaaatatca 60 
tgctaaatca ggcttagcaa atggacaaaa tagtaacttc gtttgctgtt atctctgtet 120 
aetttcctag ctctcaaagg tctatggcce tgtgttcact ctgtattttg gcctgaaacc 180 



<400> 2 
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catagtggtg ctgcatggat atgaagcagt gaaggaagca ctgattgato ttggaggaga 240 

gttttctgga agaggcattt tcccactggc tgaaagagct aacagaggat ttggtaggtg 300 

tgcatgtgoc tgtttoagca tatgtattgg ggatggggag- gatggaaaac agagacttae 360 

agagetcctc gggcagagct tggcccatcc acatggstgc ccagtgtcag ottectettt- 420 

cttgcctggg atctccctcc tagtttcgtt tctcttcctg ttaggaattg ttttcagcaa 480 

tggaaagaaa tggaaggaga tccggcgttt ctcectoatg acgctgcgga attttgggat 540 

ggggaagagg agcattgagg accgtgttca agaggaagcc cgctgccttg tggaggagtt 600 

gagaaaaacc sagggtgggt gaccctaeta catatoaetg accttaetgg actactatct 660 

tctctsctga cattcttgga aao^tttcag' gggtggccat atctfctcatt atgagtctgg 720 

ttgttagctc atgtgaagcg ggg 743 

<21Q> 3 

<211> 323 

<212> DNA 

<213> Homo sapiens 

<400> 3 

cccctgaatt gctacaacaa atgtgeeatt tttctcottt tccatcagtt tttacsttgtg 60 

tcttatcagc taaagtccag gaagagattg aacgtgtgat tggcagaaac oggagccoct 120 

gcatgcaaga caggagccac atgccctaca cagatgctgt ggtgcacgag gtccagagat 180 

accttgacct tctccccacc agcctgcccc atgcagtgac ctgtgacatt aaattcagaa 240 

aotatcfcoat teccaaggta agtttgtttc tcctacactg oaactccatg ttttcgaagt 300 
cccaaattca tagtatoatfc ttt 323 

<210> 4 

<211> 20 

<212> DNA 

<2l3> Homo sapiens 

<400> 4 

ttacaaceag agcttggoat 20 

<210> 5 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 5 

atcaataaag tccegagggt 20 

<210> 6 
<211> 21 
<212> DNA 

<213> Homo sapiens 
<4Q0> 6 

aagtaatttg ttatgggttc c 21 

<210> 7 

<211> 20 

<212^ DNA 

<213> Homo sapiens 

<400> 7 

tgcaatgtga tctgctccat 20 

<210> B 

<211> 20 

<212> DNA 

<213> Homo sapiens 
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<4QQ> 8 

gttcagggct tggtcaatat - 



<210> 9 

<2ll> 18 

<212> DMA 

<213> Homo sapiens 

<c400> 9 

gattgtaagc acaccctg 16 

<210> 10 

<211> 21 

<212> DNA 

<213> Hotio sapiens 



<2l0> 11 
. <2U> 21 
* <212> DNA 

<213> Homo sapiens 

<400>'ll * 
cagtgatatg gagtagggtc a 21 

<210> 12 
<21I> IS 
<212> DNA 
<213> Homo sapiens 



<210> 13 

<211> 20 

<2I2> DNA 

<213> Homo sapiens 

<400> 13 

gtccaggaag agattgaacg 20 

<210> 14 

<21X> 20 

<212> DNA 

<213> Homo sapiens 



<210> 15 

<2ll> la 

<212> DNA 

<213> Homo sapiens 

<400> 15 

tggtggggag saggtcaa 18 



<4Q0> 10 

cctagtttcg tttctcttcc t 



21 



<400> 12 

aagaggagca ttgaggac 



18 



<4 00> 14 

catggagttg cagtgtagga 



20 



<210> 16 
<211> 18 
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<Z12> DMA 

<213> Hokio sapiens 



<4QQ> 16 

gggcttcctc ttgaacac 



18 



<210> 17 

<2U> 18 

<212> UNA 

<213> Homo sapiens 

<400> 17 

cacgaggtcc agagatac 18 

<210> 18 

<211> 19 

<212> DNA 

<213> Hosio sapians 



<400> 18 

ctatcattga ttftttteco 



19 



In <210> 19 



<211> 22 
<212> DNA 



<2lS> Hoxuo sapiens 



<400> 19 

gaaaattatt gcatatctgg at 



22 
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Amended claims 



1. A method for determining the ability of cells in a sample, to metabolise a certain 
drug, comprising the steps of 

5 s> isolating and/or providing detectable amounts of single-stranded DNA from said 
sample by using known methods; 

b) hybridising the single-stranded DNA obtained in step a) with a detection primer 
comprising a plurality of nucleotide residues, said primer being complementary 
to a target nucleotide sequence immediately adjacent and 5 s in relation to a defi- 

10 ned point mutation of a single-stranded DNA encoding a cytochrome P4S0 iso- 
form, such as i) mutations resulting in an amino add substitution at amino acid 
residue 144 of CYP2C9*2; ii) mutations resulting in an amino acid substitution at 
amino acid number 359; hi) a point mutation at base 686 of a nucleic acid se- 
quence encoding the Ml allele of CYP2C19; and iv) a point mutation at base 641 

15 of a nucleic acid sequence encoding the M2 allele of CYP2C 19, where said 

point mutation is known to affect said isofonn's ability to metabolise said drug, 
when the detection primer is hybridised to the target nucleic acid; 

c) extending the primer using a polymerising agent in a mixture comprising one or 
more nucleoside triphosphates wherein the mixture includes at least one labelled 

20 nucleoside triphosphate complementary to either the first or second nucleic resi- 
due, and optionally one or more chain teixninating nucleoside triphosphates; 

d) detecting the incorporation of the nucleoside triphosphate using said means, whe- 
reby it is determined whether said sample contains said point mutation of said 
cytochrome P450 isofonn. 

25 

2, A method according to claim 1, characterised in that the single-stranded DNA 
isolated and/or provided in step a) is obtained by performing a modified amplifi- 
cation reaction in which one of the two amplification primers comprises a first 
attachment moiety bound to the primer, thereby obtaining a double-stranded 

30 amplification product in which only one of the strands comprises a first attach- 

ment moiety, where said first attachment moiety is one half of an affinity pair, 
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and then simultaneously or sequentially in any order rendering the amplification 
product single-stranded and immobilising the strand comprising the first attach- 
ment moiety to a solid support with the aid of the other component of the affinity 
pair, whereafter all unbound material is removed 

5 

3. A method according to anyone of claim 1 or claim 2, characterised in that said 
point mutation to be detected only comprises one altered nucleotide. 

4. A detection primer hybridising to a target nucleotide sequence immediately adja- 
J=l 10 cent and 5 ' in relation to a point mutation of a single stranded DNA encoding 

cytochrome P450 isofbrm CYP2C 19, said primer consisting of a subsequence of 
10 - 70 nucleotides of the sequence; 

5' GTTCTTTTAC TTTCTCCAAA ATATCACTTT CCATAAAAGC 
■H AAGGTTTTTA 

15 AGTAATTTGT TATGGCTTCC 3" 

>f which subsequence always comprises the nucleotide located in the 3 5 end of the se- 

ilj quence above. 

s, A detection primer according to claim 4 consisting of a subsequence of 10-30 
20 nucleotides. 

6, A detection primer according to claim 5 which is 5'- 
AAGTAATTTGTTATGGGTTCC-3 ' . 

25 7. A detection primer hybridising to a target nucleotide sequence immediately adja- 
cent and 5' in relation to a point mutation of a single stranded DNA encoding 
cytochrome P450 isoform CYP2C19, said primer consisting of a subsequence of 
10-70 nucleotides of the sequence: 

5'-TTGAATGAAA ACATCAGGAT TGTAAGCACC CCCTGA- 
30 ATCC AGATATGCAA 

TAATTTTCCC ACTATCATTG ATTATTTCCC-3 ' 
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which subsequence always comprises the nucleotide located in the 3' end of the se- 
quence above. 

g. A detection primer hybridising to a target nucleotide sequence immediately adja- 
5 cent and 5 9 in relation to a point mutation of a single-stranded DNA encoding 

cytochrome P450 isoform CYP2C19, said primer consisting of a subsequence of 
8-50 nucleotides of the sequence: 

5 '-AACTTGATGG AAAAATTGAA TGAAAACATC AGGATTG- 
TAA GCACCCCCTG-3' 
10 which subsequence always comprises the nucleotide located in the 3 5 end of the se- 
quence above. 

9. A detection primer according to claim S which is: 5 ? » 
GATTGTAAGCACCCCCTG-3 5 . 

15 , 

10, A detection primer hybridising to a target nucleotide sequence immediately adja- 
cent and 5' in relation to a point mutation of a single-stranded DNA encoding 
cytochrome P450 isofonn C YP2C9, said primer consisting of a subsequence of S 
-50 nucleotides of the sequence; 

20 5^CCCTCATGAC GCTGCGGAAT TTTGGGATGG GGAAGAG- 

GAG CATTGAGGAC-3 ' 

which subsequence always comprises the nucleotide located in the 3' end of the se- 
quence above, 

25 il A detection primer according to claim 10 which is; 5'- 
AAGAGGAGCATTGAGGAC-3 \ 

12, A detection primer hybridising to a target nucleotide sequence immediately adja- 
cent and 5* in relation to a point mutation of a single-stranded DNA encoding 
3 0 cytochrome P450 isoform C YP2C9, said primer consisting of a subsequence of 8 
- 50 nucleotides of the sequence: 
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5'-CTTGGTTTTT CTCAACTCCT CCACAAGGCA GCGGGCTTCC 
TCTTGAACAC-3 ' 

which subsequence always comprises the nucleotide located in the 3 'end of the se- 
quence above. 

5 - 

13. A detection primer hybridising to a target nucleotide sequence immediately adja- 
cent and 5' in relation to a point mutation of a single-stranded DNA encoding 
cytochrome P450 isofonn CYP2C9, said primer consisting of a subsequence of 
8-50 nucleotides of the sequence: 
10 5'-TTTAATGTCA CAGGTCACTG CATGGGGCAG 

. Srt GCTGGTGGGG AGAAGGTCAA-3 ' 

which subsequence always comprises the nucleotide located in the 3' end of the se- 
quence above. 

= ; 15 14. A detection primer according to claim 13, which is: 5'- 
TGGTGGQGAGAAGGTC AA-3 * , 

15. A detection primer hybridising to a target nucleotide sequence immediately adja- 
cent and 5* in relation to a point mutation of a single-stranded DNA encoding 
20 cytochrome P450 isofonn C YP2C9, said primer consisting of a subsequence of 
8-50 nucleotides of the sequence: 

5 ' -GG AGCCAC AT GCCCT AC AC A GATGCTGTGG TGCAC- 
GAGGT CC AGAGATAG-3 9 

which subsequence always comprises the nucleotide located in the 3 5 end of the se- 
25 quence above* 

16. 16 A kit for detecting a possible point mutation in cytochrome P450 isofonn 

CYP2C1^ comprising: 
a) a detection primer according to anyone of claims 4-9; 
30 b) two amplification primers derived from the sequence according to SEQ.ID.NO. 1 

and a sequence complementary to SEQ.HXNO. 1, said primers being chosen in 
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such a way that a subsequence of the sequence according SEQ.ID.NO. 1 contai- 
ning said possible point mutation and a sequence complimentary to said detection 
primer can be amplified; 
c) at least one labelled nucleoside triphosphate; and 
5 d) a DNA polymerasing agent 

17. . A kit for detecting a possible point mutation in cytochrome P450 isoform 
CYP2C9 comprising: 

a) a detection primer according to anyone of claims 10-12; 

10 b) two amplification primers derived from the sequence according to SEQ.ID.NO. 2 
and a sequence complementary to SEQ.ID.NO. 2, said primers being chosen in 

2, such a way that a subsequence of the sequence according SEQ.ID.NO, 2 contai- 

ning said possible point mutation and a sequence complimentary to said detection 
primer can be amplified; 

- 15 c) at least one labelled nucleoside triphosphate; and 

3 d) a DNA polymerasing agent. 

is. A kit for detecting a possible point mutation in cytochrome P450 isoform 
CYP2C9 comprising: 
20 a) a detection primer according to anyone of claims 13-15; 

b) two amplification primers derived from the sequence according to SEQ.ID.NO. 3 
and a sequence complementary to SEQ.ID.NO. 3, said primers being chosen in 
such a way that a subsequence of the sequence according SEQ.ID.NO.3 contai- 
ning said possible point mutation and a sequence complimentary to said detection 

25 primer can be amplified; 

c) at least one labelled nucleoside triphosphate; and 

d) a DNA polymerasing agent. 

r 
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FIG. 1 




A- CYP2C9*2, B: CYP2C9*3, C: CYP2C9*2*3 (20 nl)*3, 
D: CYP2C9*2*3 (15 pl*3), E: CYP2C9*2*3 (10 jd*3) 
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such willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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